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PURPOSE: A method for cleaning a 
semiconductor device is provided 
to prevent a high temperature 
oxidation(HTO) layer from a defect 
when the HTO layer is formed as an 
insulating layer after forming a 
tungsten silicide interconnection. 

CONSTITUTION: A method for 
cleaning a semiconductor device 
comprises the steps of: preparing a 
substrate on which a tungsten 
silicide interconnection is formed; 
and sequentially performing a 
cleaning process by using HB, thin 
HF and standard clean 1(SC1) to 
eliminate polymer formed along the 
tungsten silicide interconnection. 
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XL — r 

£ &SXII §x|2| A||§ 3IB &0|| gA&l ^ ELI Af-OI EE bfi^S 2IBM gbl» 

n, m±m ^ai a^oih bH<yg a>df ii^s Mai dim hi^spi 9\& ahi§ g§§ §<y sa. se 

HF SI, SC1 g^jEil ^X|-^!Esl ^ISli-D 0|2f ^wos eiahi aj pi alhi c= huahai ah cj H u r- 

Sl JIBS A||96h 



D\B ^Oil HT0 Re SgShE. HT0 R0II 2S0I »4BS^| Sf^CL 



£3e 
SAflAf 



E 1g e£H2| ^Exll §x|£| SOI^^ B£E; 

E 2£r E 1011 £A|@ BJEX|| SxlHI S^M MOl^fe E£; 3£IH 

£ 3^ a grao| u^*^ aiaioiioii caa asai gxisi xii£ aaa s§§ 
seoid. 



*E£2J ^S0|| Qtm ¥^°J 

10, 100 : BJSEXII 2IB 

14, 104 : 

110 : eiixi^^ mm 

114 : HTO Of 



12, 102 : §^Q| 

16, 108 : g^^i ^dlAfOIHSt 

112 : saim 



» iS8 BEH §x|2J aiis &aoii bs ^e^, § h ^aiaiasfc hto 

m ^ XI m 4 S xHI §fx|2| A||§ Oil B& 3S0ID. 

£ 1S ^2H2j ySEfll Sx|£| EfSf SOj^^ BHEOICK 



£l 



1S SS8*e. &h£«| 3MB(10) &0II §2Q|(12)0I ISEia. SSSM12) £0\\ 

£l^£ie^(14)0| gg@Cf. Sdl^£I^Sf(14) #011 te HH6d 91 » §^@J 

£IM0| = aKl8)0l i^9a. Pi, 5§ &l Xl^ecng AhgmOj ^Ol g^gi 4iaAJ0|EQJ(16)a m 
^£I^R(14)M X^BIIS ^2|&oSMi g^SI ^ dl Ah Of E dH£0| i^gQf HgjGil g§» |a 

^dlA^OlE bH<ye ID a SfSI ¥6ig E^ M£IOi(polymer)^h »aaa. Oiaff ¥6ig Efe 

dlOife Rs SSS AIIS 5§I goH XII >l 6H0|:e> 



^dlAFOlE dH6je CCfEf SE^ 
^^(HF) g^o^ ^x|5j2g AIISm^LK SCIjII- 



BICHfi XII^SPI ?loHAH g£H Oil §6i 
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g^Si *{£IMOIE UHtfOI BEfll 3|&8 6K&B Ail § SS2§ WISB ^, feOI S^Si 6JdlAf 

OIH HH£8 SBSfte ?l» SSOil HTO(High Temperature Oxidation) s>(18)§ iS6f2, g^HI 

^dlAhOlE LHSj g^gyoi JHSBB W 2d13^2J(overglowing)aoi £ 20il d r 2l SOI HTO at Oil 
3B(defect)OI tf8SO. 



CfdfAH , B ^S2| = ^ElArOlE bH£ §2^21 HTO OfS 8£tt (IH HTO QfOII 

BOI tt«Ste 3S8 St XI » 4= HTO^I B^S AIIS XllSShfc Ql SICK 



&*B d r » g = 38 gSaPI ¥)B S gJSSI CHI £J8rS. B£»l SX|2| Ail§ gfS 

B: 3 Iff 6KMI §S9 S^SI ^£1 AFOIE dHtfS 5fe 3|»a SUIBCK ^>^l S^SI £{£|A>OIE UH£J 
8 dfdf BSS ScilDIB X0 6PI ?IS AHI§ §§§ gtt Sg f §g HF Si, SC1 g^°^ £»*jog 
^SBCK 

UtBSjB ^ AIM Oil 9101 M , &D\ HF gei|g 1:200°^ fflAJBQ. 

dh»S|B ^Al Oil Oil £ICHAH, &OI SC1 g^2j SEfe 50 TCOISrOIH, feOI SC1 g^ij AHI § AI2IS 5^ 0| 
moICK 

0|2f »S H o f S25 g^ei ^dlAhOIH HH^OI B£»| DI&S Ailg B * JI5* ^Oil HTO 0*8 g 

asm. hto st oil a&oi sasfxi sto. 

(AlAiOII) 

Oiah B WBOII CBS UAIOlia 3^9 £ 38 SSSKM fit All 81 a9BCl. 

£ 38 S Bg2| d^*i& ^AIOIIOII (Tfi BEX-II §X|2| HIES gJB£| §§§§ ^ji[^2S SOI^b ° 
SEOIDh 

£ 3a M BSSJB!. S ttBOII EQ-ff BExll §X|£| Hl£ ggg &£HI D\B ^ Of I ^2^(102)8 B£B 
a. 6PI §2Q|(102) ^Oil MBI^BI^(104)8 8SSD. £> h 3| £ISSM 104) ^0||^ g^EJI 

dlAF0|E^(108)0| S«SQ. fe^l g^§] *Jd|A r OIH^(108)£ WF 6 3 SiH 4 2| BS(WF 6 : SiH 4 = 1 : 

10001^)011 2i6H 51 s 

3I^6HAH , g^&i ^a|AhO|H°|(108) ^Oil S£ BIIXI^M IH©(110)§ SSBD. 

£ 3c Oil AH b 5§ aiXI^M SHB( 110)8 Df^BS AhgofOI g^Hi 61 £|AJOI = QK 108)3 M£l 
^dl^^(104)M X^BII^ 2^ ^3|B^^M| g^^l *J£|A>0|E dH^OI g§ ® g 

.^e! ^ £l AJ-OI E. bH^8 a>S} »£ICHg(112)0l »4BBQ. 

5E 3dM ^^6^ , J\&W g& £SJ, ^B 3£|I1 SC1 (Standard Clean 1) g^Oil ^ 

x^E^ Aiismoi gaimes mumo. g*± s^s ^^(h 2 so 2 )3 5i^if^^(H 2 o 2 )M ^§ die 

^ ^l^B Ail§ eB dIMB 6M 5E^ 4M0IQ. »tt g^£| ° k 120'C^, 

0IB X-IIX ^^0I ^iSfCf. ^Ol S^hS 1: 2002I dl§^ sj^S g^OIQ. ^ 

SC1 g^B ^HUO^(NH 4 0H), H&m^MHM 3£|H, g(H 2 0)M ^§ d|g^ 8BB Ail§ S^ho 

^, at, v dISB 1:4:20 S£b X: 1 :5 Old. SC1 g^°J 50 - 70°C^, Hh El M SI M^ICH Xil 

>i ^^01 mmmo. 

SC1 g^@J ^£IA^0|H bH^g ^2|8^ ^SOI ^^H^, SC12] 50 °C §£°J Xig 

HsL ^XIAI9|H t AIZIB 5^8 ^36^X1 a h feCK 

CH[3 1]B g^i!] fc|£|AK>IE m&0\ ^l&8 Ail^arXI S^2ti OH. M^(HB)3 P 

B g<^(HF)o^ ^x^o^ AIISS18 ttH S^(HB), S£HHF) gj SC1 g^o^ ^xf 

All § Sit 8 ttH ^£|A r O|E^ XPS(Xray photoelectro spectroscopy) ia§ M 

[S 1] (Bfl : Atomic%) 
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1)011 UEJU dF2f aOI. A||§ gJH2! »^ + §8 §°J| Ail S Oil AH ^ » gjgoj 

»a + + sci g^ aii a oil dioH w£f ca aoi ^ch^e^ s^ch , si sy 02] ° fc s ^ 
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a. 

OHm A||g S§OI PS g^&! §?, g^gi fe|£|A>0|E dH£ &Oil *dO\ Slfe Si0 2 ^OI ^201 , 
W-0 SBOIU. g^&j-^dlAfOlE |g &EH2J QtS 6fCH2«os KTO Q} ggAI W XHS&OII 

2| & 2W3SS(overQlowing)oS ggoi B»SD. 

£ 3fB »tf MS. §8 3dl3 SCKStandard Clean 1) geijOII ^»Si2£ Alia 

9 BEfll D\B SSOil HTO S|(114)g d^2l a= All S S§ * §£9 HTO Bf( 114)011 

fer a»oi gtgstn ata. 

£ 4£= g^&J ^ dl Af-OIH dH£OI BSEfll 3|»8 Ail § ^ * UEfUfc W 4f HI3M MOI^fe 3EH 

HOICf. £ 4011 EAIS aoi. e£H£J §^ + gtt g™S 01 g& Ail§ g§(b)i 4>SS 

&I- soj W gy W -o III 3 MCI g 8*921 &^ + P£ g# + SC1 g2«(c)M 0|gS Ail § §§§ 4= IS 

& W » W-0 R\BD\ ^a. E20||Ai (a)te Ail § ggi 4>S6HI (NS soi^iq SICI. 

£ 5fe g^ei £J£IAWIE bH<y 01 §£9 BEfll D\mm Ail § & * LfBUb SI 2p HI 31 SOI^te 3 
2HHOICK £ 50il EAI9 bl-21 «0I, g£H2| AilS g(b)§§ Si0 2 HI3Ma S ^g£| Ail § 

5§(c)I 4>S& ^2| Si0 2 HI 3^ feCI. 

oiiai^oi ^aioiimm oisskh e gg§ aawaxieh e at a 3 s?i^ uhais ^Aioiieoii 

esaxi afecife 5ioi § oi 6hs 3oia. ssia. e ue°i g?ioii^ cig?& mm oum si n sai- 

& 2¥ 51^1 4- 91^m 3SOICK CEf^Ai, Bflfc Si OlIS g 3 SA> 

& S^M S»6lfe 5!^^ :>lfeff ^Jl 6H^£IOi0t &Q . 



StSSf MM 

Ol^Hf S ^gOi| 2|8*E, g^@! ^£|AhO|E dHdOl BEfll #0II HTO 9|f g£6f 

^, hto Qfon asoi aas^i ar^a. 



1 

j\m &ou ^BiAhoiE m&m 3i&s sais^ b^i a; 

&oi g^m ^diMoiE HH<ye cuo- iss m^ichs xii^m^i ?i§[ aiis g§§ sg, hf 

il, SC1 g^o^ ^x^o^ 4^6^ &^IB S^moi; 

Aii §ei e xii ^ie ^oii hto of a ise ^ hto ^oii s &01 ^^s^ >im &xio^ vi^xw s 

XI2J A||§ 
S^P& 2 

Wl 1 SOB 2AOUH, . 

^>0| PS HF g^jS S^4^2f 1:200^^ sj^6fb §X|2| Ail S . 

3 

HI 1 SMI 2JCHAH, 

^>^l SC1 g^i2i 50 *CO|6fOI3, ^^l SC1 g^ Ail§ A|^S 5^ Ols^oj BE XII S»2| A)|§ ^ 

bH 
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